Endogenous estrogen deficiency reduces proliferation and enhances apoptosis-related death in vascular smooth muscle cells: insights from the aromatase-knockout mouse.
Altered proliferation and death of vascular smooth muscle cells (VSMCs) are important mechanisms in vascular growth and remodeling. This study examined the effect of endogenous estrogens on VSMC proliferation. An estrogen-deficient animal model, the aromatase-knockout (ArKO) mouse, was used. Primary cultures of VSMCs were established from aortas of 11-week-old male and female ArKO and wild-type (WT) mice. In ArKO cells, the absence of aromatase cytochrome P450 mRNA expression was demonstrated by reverse transcription-polymerase chain reaction; Western blotting showed normal expression of estrogen receptor protein. Proliferative responses to serum or platelet-derived growth factor-BB were lower in ArKO than WT cells; 17beta-estradiol (E2, 10 nmol/L) enhanced the response to platelet-derived growth factor-BB in ArKO cells but inhibited the response in WT cells. E2 inhibited activity of mitogen-activated protein kinase ERK1/2 in WT but not ArKO cells. Apoptosis-related death caused by tumor necrosis factor-alpha was greater in ArKO than in WT cells; this effect in ArKO was attenuated by E2. Differences in VSMC proliferation between ArKO and WT occurred in both sexes. Morphological studies in aortas derived from male mice at 1 year of age demonstrated that medial smooth muscle area was approximately 10% less in ArKO than WT mice at this age. Deficiency of endogenous estrogens reduces proliferation and enhances apoptosis-related death in VSMCs; exogenous E2 corrects these abnormalities.